Abstract. Submillimeter dendritic-shaped crystals were synthesized by low pressure vapor chemical vapor deposition inside a copper enclosure. With their sixfold symmetry and fractal-like shape, the resulting crystals resemble snowflakes. The electronic properties of the devices were investigated down to sub-Kelvin temperatures, showing mobilities over 5000 cm 2 /Vs and the quantum Hall effect at 8T. The magnetoresistance also displayed a sharp peak at zero field which we attribute to weak localization.
Graphene grown by chemical vapor deposition (CVD) on copper has attracted a considerable amount of attention due to its great potential for large scale fabrication of graphene-based devices [1, 2] . However, one of the main factors limiting certain applications for CVD-graphene, is the presence of grain boundaries of micrometer-size due to the high density of nucleation sites [3, 4] . Experiments and ab initio quantum-transport calculations have clearly demonstrated that these domain boundaries in polycrystalline graphene reduce the electronic mobilities [5, 6] . Hence, decreasing the number of nucleation sites and increasing the size of single grains is important for the development of graphene-based electronics. Following the pioneering work by Li et al. [7] , a few CVD methods have been demonstrated [8, 9] and crystals with lateral lengths up to 0.5 mm were obtained. These crystals display a wide variety of shapes, ranging from squares to dendritic hexagons.
GROWTH
Here, we report the growth of low density, highly dendritic graphene crystals, which we named graphlocons due to their resemblance to snowflakes. They were synthesized inside a copper-foil enclosure using a technique similar to the one reported by Li et al. [7] , but using a vertical quartz tube (Fig. 1A) . Crystals with diameters of up to 200 µm were obtained by growing graphene for 30 min at 1025 • C in 1500 mT, with a 0.5 sccm CH 4 flow and a 3 sccm H 2 flow. After the growth, graphlocons were made optically visible by oxidizing the copper foil in air with a hot plate for about 2 min at 200 • C [9] . In Fig. 1B , the graphene crystals appear as bright flakes over the colored polycrystalline copper. Inspection by optical microscopy and SEM revealed the presence of copper impurities or defects at the center of most crystals, thus confirming that the substrate morphology has an effect on the nucleation behavior [10] . The presence of bilayer (and few-layer) graphene domains at the center of some monolayer crystals also indicates the seeding role of copper defects.
The most striking feature of graphlocons is their fractal or self-similar aspect. We measured the fractal dimension of a typical graphlocon (Fig. 1C) with a box counting method [11] . First, the fractal image was converted into a black and white figure and divided into a a 2D lattice with squares of size R. A program counted the number of boxes containing a black fractal area, N. This operation was repeated for different values of R and the results were plotted as a function of R. The Minkowski-Bouligand dimension of the fractal (also known as box-counting dimension) was calculated as d = − log(N)/ log(R). By excluding the data point at large size R in 1D we found a slope corresponding to a dimension d =1.77±0.03. The fractal nature of the crystals raises interesting questions concerning the growth mechanism of CVD-graphene and suggests that fractal kinetics might come into play [12] .
ELECTRONIC PROPERTIES
The graphlocons were transferred onto a SiO 2 /Si substrate and their lobes were electrically contacted to make a back-gated graphene FET. Fig. 2A shows the change in sheet resistance R S as a function of gate voltage V Gate at room temperature. The charge neutral Dirac point appears at 7.2 V and the on/off ratio is ∼9. We fitted this curve using the model of Drogan et al. [13] and extracted a field effect mobility µ FE of 5300 cm 2 /Vs for holes and 3200 cm 2 /Vs for electrons, as well as a resid- The homogeneity of the sample is also reflected by the magnetoresistance (MR) which displays clear quantum Hall physics. At high electron density (n =5.6×10 12 cm −2 ), the MR R xx exhibits strong Shubnikov-de Haas oscillations and the Hall resistance R xy shows noticeable plateaus. The Landau filling factor ν corresponding to each minima of the MR are indicated in Fig. 2B and oscillations are still visible for ν>50. We also observed a sharp MR peak around zero field which is a hallmark of weak localization (WL). By fitting the peak with WL model developed for graphene [14] we extracted the characteristic length scales, namely the dephasing length L φ = 400 nm, the elastic intervalley scattering length L i = 420 nm and the elastic intravalley scattering length L = 12 nm. These values are comparable to those previously reported for centimeter-sized CVD-grown graphene devices [15] .
These results show that mobility and magnetotransport are not adversely affected by the highly dendritic nature of the graphlocon boundary, and open the door for high quality and large scale mono-crystalline graphene devices. 
